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The Jumo-012 was desipned with an air flow of 6C kg/sec. In order to 

eliminate extensive preliminery tests, the intake diffu-er, the axial 
compressor, the com’ stion chambers, the axial flow turbine, and the thrust 
nozzle were tc be arranged in a way which tad proved suceessful with the 
Jumo-004. Jumo-C12 was to be eatinped with an ll+-stage axial flow commressor, — 
a tyo~stage axial flow turbine, and sight eilarged combustion chambers 

which were required for the increased outout, Verics tests sere vorformed 

with experimental models of the engine. uring these tests the pover 

control devices were hand cparateld. automatic control squipment was stil] being 
develoved and was to be tested wiun une fi. a: version of the engine. 


Arrangement of Engine. 


1. Air intake: The air intake is installed ir the front side of the 
. engine. It _ineorporates aerodynamic features and hes an intake area 
of 4,227 em®. The exhaust area measures 3,375 om2. 


2. Uompressor: The 1l-stare axial flow compressor is driven by the 


impstler unit. The compression ratio 1s 1.15 to 6.7 atmogpheres 
(absolute pressure), and the temperature is 33°C in front of the 
cormressor end 263°C behind the compressor. The air sneed behind 
the comressor is 138 m/sec. 


3. Turbine: The two-stage turbine is installed behind the combustion 
chambers. The nressure is 4.35 atmospheres in front of and 1.5 
atmospheres (absolute pressure) behind the turbine. The temperature 
is 350°C forward and 622°C aft of the turbine. The gases leave the 
turbine with a speed of 250 m/sec. 


4. Combustion chambers: The sight chambers are installed between the 


compressor and turbine. Fuel is injected into the chambers where it 
turns in the compresse’ air flowing through. 
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Tall nine: The exhaust rogzle is Pitted with » “ovable exhaust cone 
to vary the outlet erea from 2,°0C ta 4,20C cm”, The exhaust gases 
have a pressure of 1.C atmospheres, a sreed of 52° m/sec, and @ 
temorature of #10°s, This refers to a full power performance at sea 
Level and at a flying <nead of 250 n/sec. 


Cooling svaten: “The afr required for the cooling of ‘She engine 1s 
branehed off from the mein air flew. 


ontrol eauiprent; The engine 1s to be contro*led by a cinrle 


lever device automatierlly repulatine the numer of revolutions. The 


poettion of hs exraust cone and, thoroTore, the temperature of the 
exhaust gases are varie’ by a control device, which in turn regulates 


_the rumber of revolutions. Preliminary test models, hovever, were 


controlled by hand-operatel devices. . 


Performance data: see nhotepraph 1 
Altitude he-Om bhe-Om h- 7,000 m 
Flying Speed 20 see v_~ 250 m/see v - 250 ry'sec 


Nh aes 


Thrrst (in he) 3,000 2,300 1,24) 
Rotations ner minute | 6,000 6,000 6,000 
Specific fuel corsumtion 1.30 1.48 1.51 
(in ke/keh) | | 
Net dry wiht 2,150 keg 


For scheme of gears ond wheels see photograph 2. 


II, Degerintion of Single Units of the Ev.ging: 


1. 


Airy intake system: The air intake ic installed in the frort housing 
of the engine. Ita shape was desipned with regard to an advantageous 
air intake during the take-off and during the flight performance. 

The ring-sheped lubricant tank encircles the front intake opening. 
The air flows along the irner side of the lubricant tank cooling 

it. 


Intake casing: The front cover ia connected in the rear with the 
easing of the combustion section, The front flange and the lubricant 
ton ere installe’ within the front section of the cowling; the 
lubrication pump, ofl pum, and filter. are installed in the lower part | 
of the casing, end the accessory gears in its unper secticn. The 
bearing case sunported by four etrrts houses the front hearing of 

the compressor end a gear which drives one extension sheft leading 
un to the accessory pears and another which leads down to the oil 
pumps, This bearing case is vrotected by a conical shaved housing 
which is Pitted to the lid of the bearing case by an annular socket 
‘end is secured by means of bolts. 


Compressor system: An li-stera oxial flow compressor vas designed 


to achieve the require’ str pressure within the comnic: constructed 


power unit. The steel casing is welded along the side. The ten 
guide vane rings arc inserted into the casing and fastened from the 
outside. Air required for the cooling of the tail pine is tapped 


‘off from the sixth compressor stage through a slot in the casing and 


1s directed through the double-vall compressor ard turbine casing, 
The drum tyne rotor consists of 11 individual comresper wheels, the 
shaft running tuto a bearing at both ends of the comressor, 


som aon 
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Turbine easing: The welded steol casing of the turbine ts screved 

to the commreaser easine. Birht individual slots, heldire the combustion 
chembers, trerch of * from the rine section sir intake, ir the front 

part of the tuwbire eesire rrd rext to the commressor, Rirge revs 

teting in cooling sir for the turbire are inetalted ‘etween the 
Lebyrinth nackine. at the lest compressor stage and the rine section 

pir inteke at the turbine housing. The eoolirg efir is further directed 
through eight tulkheads ending at the outer cacing of the nine. 


“Phase bulkheads also hold the combustion cheanbers. The ovtor casing 


of the enpine ds nrovided with holdfests facilitetinr the suanension 
of the engine in en atrereft ov ab a teat sterd. These heid"rste are 
eopmnected with special bulkheads carrying the interior of the engine. 
The eight combustion chembers are screwed to the exhaust ves col’ ector 


_ and nushed into the turbine ecasirg. The exheust pas collector receives 


the peses frum the irdtvidual comtnstion ehenbers rrd directs them 
throneh a ning gap into the turbine. 


Combustion chanters (sec nicture 3). The air leaving the compressor 
enters the combustion ehembers throucn the beck of the outer cesing, 
uhere the uir flow is conduete’ in two different directions throuch 
the flame tube ond alone the flame tube wells for cooling, The air 
flow directe? into the flame tule is siven rc rotating roverent by a 
svirl vane (Drallrose). The fuel is injecte” in a very fine snray 

unstrerm into the air flow, Applied irnition starts the combustion 


process. ‘ith the enfire runing umier conditions of continuous 


combustion, prrtisl combustion is achieved vithin the flame tube 

with a emall access air anount, ard the combustion is cormleted 

hehind the flame tube with additional air being corducted into the 

fleme throurh slot mixers. If there is a ereat surplus of air, the 
econbustion is eerwleted 4n the exhrust pes collector. The air recuired 
for the final combustion ia guided at a hich sneei alone the flame 

tube vells which wrinarily serve cs a cooline rrert. /% the end of. 

the fleme tube, this air is senareated into three different strerms: 

ivto the webs of the slot mixers, into the snace between slot mixers 

and combustion charter irner liner, and into the doulle ‘all of the 
cortustion chenker, the latter beirg need for the cooling cf the tiin- 
coat collector. Ipmition is started ty one smark plum in four of the 
eipht combustion chambers. Connecting pipes carry the flame to the 

next. chamber, preventine the flames in one of the individual comtustion chenbers 
from being extinguished, The injection nozzles extend into the interior 
of the flame tubes, 


Turbine: The to-stege turbine drivirg the compressor is comnosed . 
of tyo rigidly coupled turbine wheels, each beine fitted with o vened 
diffuser in front. Turbine end diffuser blades are hollow end air- 
cooled from within, 


Teil pine: The exhaust unit has « velded steel casing flenged to 
the Gurbine housirg. The donkle-well outer crsing provides space 


for the cooling air to pass between the two walls. The eximust cone, 


mounted on the longitudinal axle of the tril pipe, moves cxielly in 

order to vary the area ef exit and thus the performance, temperature, 

erd fuel consumption in differert flisht conditions. The exhaust cone 

4s oontrolled by a hydraulic piston which is directly co: nected. 

During previous experiments the engine was tested with a fixed exhaust 
sone. Tt was to be vrovided vith a control device overetinre in connection 
with the rotation eontrols. _ 


Aecessory gears: Accessory gears driving engine euxilisries, L.e., 
fuel injection pumps, air of] geparetor, and revolution counter, are 
flanged inte the upper section of the front casing, During the tests 
an electric engine sterted the engine vie. a flexible shaft which was 
pttached te an anmiler drive at the rear section of the sccessory 
gerrs. Two additional drives are instulled for other accessories. 
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IIt. Chrouirtion Systems: The enrine is nrovided vith seversl acnere ted 
aireulrtions serving verious purmoses: frel, lubrication, oir Boolies 
ard el ectric systems. 


1. Fuel S tem see victure 4), The fuel system is subdivided into the | 
strrter ond operetional fuel system. 


a. Sterter fuel system: The vower nlent is sterted with an outboard 
engine. Starter fuel is injected into the combustion chambers and 
denited when ‘the engine revolves at about 400 rpm. An electric — 
pum at the engine numps starter fuel from a tank outside the 
engine tarough 2 check valve into tha fuel ring and ° *urther into 
the combustion chembers. After ipnition has started, the engine 
predually gains apeed, simultaneously increasing the operation 
of the prime mmps which are puming kerosene into the fuel systen. 
Ag soon ae the onerrtional fuel has more pressure thon the sterter fuel, 
the chee valves close and ent off the flow of starter fuel. The 
engine is fet with pen Opens only vhen it rums cat about 2,000 rpm. 


b.  Qrpers thoral. fu el_systen: The first test models of the Jw 0-012 
were ecuipped with fuel filters end prima numms of the Jumo-O4 
engine, ‘ith regard to the hipher fuel consumtion of the Jvmo~-012, 
tvo units vere to be installed for each one cf the Jumo-004. The 
fuel sunply and consecvently the numbe: of revolutions are regulated 
by a fuel control device. 


~M 
* 


Lubriertion system (see nicture 5), The lutricaticn system of the 
pover unit. is bosed on ofl] circulation. The lutrier:t serves as 5 cool- 
ing of] for the heerinres ond es 6 fluid for the control cylirder of 

the exhrust cona, The rirg-shepe’ lubricant tank is ivstelled around 
the air inteke. The terping pelct is at the. right side of the enrine, 
The pressure release of the lulricant tad leads into the open. Tyo 
pressure pumms suck lubricant from the tank evd press it into a louble 
filter and further into two tues lealing to the engine. One cf these 
tubes leads to the rear driving the to cxtension shefts, to the front 
beering of the compressor, ard to the ewrll:ary drive; and the other 
ore leesis to the rear bearing of the compressor an! to the turbine berr= 
ings. From the accessory reers,r hydraulic tube brenches cff to the 
control device operrtinr the ae ae cone, The returr oil is collected 
in the lower pert of the beering box in the turbine ecsing and is sucked 
off hy the rear roturn pump. During dives, e connecting pine nermits 
the return of]. to flew from the rear to the front oll sum. Return oil 
fron the front casins and from the cortrol device of the exhaust cone 

is also collected in the front sumo. A return ourm, in the front 
section of the engine, sucks the collected of] and leads it via a 
centrifuge] air oil senarator back to the x11 tank. This separator is 
to prevent foam in the of] tank. 


3. Air cooling systen (see nicture 6): All eir ia taken in through the 


intarsa opening end compressed ot a ratio of one te five by the compressor. 
Leaving the compressor the air flows through the combustion chenters 
where the fuel is injected snd the burning tekes place. The exhaust 

goses from tha combustion chambers drive the “.urbine which in turn 

immele the compressor. The gases end the cooling air ere exnelled at an 
imoreased speed through the reduced exhaust section of the tail unit. 
Cooling air for the “urbine is tepped off through e ring slot in the 
turbine housing snd directed through guide nines into a (lstribztor 
chamber. 
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From here, cooling oir is directed through the hollow blades of the 


first vened diffuser, ond the remeiniag emount of air onters the hub 


of the surhine diac Pron where 44 tae further distribute’ into the 
hollow hledes of the first turbine wheel and siso inte the space 


 bebyeen the tvo turbine vhedls, Then the atr flows through the bledes 


of the second diffuser, enters the accord turbine dise through 
bores end stresms further into the turbine blades, The eir loaves the 
guide vene rings through exit holes in the rear edge of the blades 
ond the turbine blades thrqueh holes in the tips. Cooling eir for 


the exhauat unft is teken fram the sixth compressor stege and is direct 


od through the double coating of the enmepressor ana turbine housing 
to the tell pipe. Two alr streame arc branched off at the struts - 
summarting the exhaust cone. One of them is *to col the strut coating 
and the other is directed into the exhaust cone and erainst the reer 
ef tee seca ‘aytins wire... -The atr streams beck through guide vanes 
inside the exheust cone to on exit between cone body and cone neck. 


temt Glectrical equipma:t of the engine iacludes the 
auxibiary starter unit, the revolution indicétor, and the gas tempereture 
indicator. All electric disconnecting points are jointed in one spacial 
plug on the left brake awiteh board. ae” My 


a. The ewxiligry starter unit ts sommosed of en electric pump for a 

dual starter, a aummer ignition system, and spark plugs. The uit 
pumps starter fuel and simlteneously gives ignition current 
through the eummer system to the epark plugs. 


“b, The revolution counter is flenged to the auxiliary drives. The unit 


works on alternating current which ehanges its voltage in eccordance 
yith the alernating number of revolutions. The data obtained by 
this unit are tronamitted to the revolution indicator which shovs 
‘the revolutions rer minute. 


a. The tail nipe temperature is neasured by a thermoelenent which is 
conneoted to the main plug at the lef disconnecting board by a apecial 
cable. — 3 ae 


Controlg: The desfgn of tha Jumo-012 sontrale is based on the control 
system of the Jumo-004,. Modifications include the different control system — 
- for the exhaust cone. On tha Jume-0C4 the thrust is controlled with a 
control rod, a bevel pear, and a pinion reer extending and retrecting the 
exhaust cone. The Jimo~012 is to be @ vipped with a hydraulic control 
device for the exhaust cane. This hydraulic control is to operate in 
connection with the revolution control device and will be tested juring 
future experiments. A aliphtly altered version of the Jumo-004 revolution 
control device will be tied with the Jumo-012. The vreliminary dimensions 
of ‘the aluice valve end the spill piston were derived from an interpolated 
curve of fuel consumption at full pevor performance with an assumed fuel 
injection pregmmre of the Jumo-004, The idling speed was celeulated 
at. 2,000 rom, However, further teats ere requirad in orjer to determine 


the actwil idling sneei and the finel dimensions of the spill piston, 
During previous tests the engine was controlled by an improvised hand- 
ovprated tuel control device. See picture 7. The control for the — 
exhaust cone vas tested separately. Experiments with the power unit are | 


planned, firet vith the exhaust cone comtral being hand-operated, end 


4n further tests with the device being coupled to the revolution control 
device. 
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25X1A Jomont. Tor nictures referred to[ sd 25X11. 
fnrex, The design stvty oriminsted ir the nroject department of the 
SETB No L. A similar study on the sene encine was given to the Russians 
in 1°46, Prom Germen selentists it is nom thet tmortant inmrovonents 
have teen achieved in Unravlenchesk4, esnecially with regard to the 
starter wmnit emi the never control devices, lovever the mein constructurel 
features of the encine are telieved to corresnor’ to the ones contained 
in the present study. 


25X1A {| dorment. Jarvot be identified from avelleble reference material. 
fovever, the coordinates riven vould place the locality in the Kuibyshev area, 
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8. Leistungen (gerechnet) 


Flughthe hzOn he Oa h = 8000 2 
Fluggeschwindigkeit v = 0 m/sec Vv = 250m/seo v = 250n/ee0eo 
Sohub in kg 3000 2300 1240 
Drehsahl in U/min 6000 6000 6000 
Spes.Kraftstoff- 
verbrauch in kg/kgh 1,30. 1,48 1,51 
Trockengewicht 2150 kg 
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1 Abaweiggotrintn 4 Orahrehigater 
2 SchminratiN-Druchpumpan 5 VardichtertBoter 
3 Gerdtetrdger 6 Turbinaniduter 
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5. Brennkammern 
Durch den Hale des Brennkauner-Mantels tritt die vom Ver 
dichter kommende Luft in die Brennkammer ein. Abb.1011. In | 
der frennkaumer verzweigt Bich die Luft. Der aine Teil der ; 
Luft tritt in die Muffel ein, wo aie duroh seine Drallrose i 
in drehende Bewegung versetzt wird. Zine Linspritsdtise 
spritst der atrimenden Luft den Kraftstof? fein Serutiubst . 
entgogen. In der Muffel wird duroh Fremdzindung die Verbren- - 
‘Mung eingeleitet. Die Verbrennung erfolgt darauf kontinuter-— ' 
lich und swar zunichst bei geringem Lufttiberachu8 ind der 
Muffel mit teilweleem susbrand. Nach Durchatrémen der Muffel ' 
und erfolgter Zumischung von Luft durch den Suhlitemigoher 
findet der restliche Ausbrand ia Srennkamgerende und Seeal er 
raum bei hoher LuftilberachuS statt. Die Luft hiersu wird ws 
die duffel herumgefihrt und dient zunichst zur Kuhlung der 
Brennkammer, wosu sie mit hoher Geoohwindigkeit an den Win- 
den entlanggeftihrt wird. 
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Sc hmierstoff- Kreislauf 


4 Behalter 5 Gerdtetrager ? Hinteres Verdichtungslager 13 Hinteres Turbinenlager 
2 Druckpumpen 6 Vorderas Verdichtungslager 10 Einspritzdise 14 Hintere Rueckférderpumpe 
3 Doppettiiter 7 Druckmesser - 11 Hohiwelte 15 Vordere Rdckforderpumpe 


- hAbzweiggetriebe 8 Drehzahtregler 12 Vorderes Turbinentager 16 Schmierstoffschleuder 
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1 Schmierstoffbehaiter 
2 Verdichter 
3 Verdichter-Leitapparat- 


7 Turbinenrader 
“8 Tupbinen — - Leitapparat If 
9 Labyristhdichtung an Turbine 


4 Labyrinthdichtung am Verdichter 
3 Brennkammer 


6 Turbinen — Leitapparat I 
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10 vorderer Dichtringtréager 
17 hinterer Dichtringtrager 
12 Schubdiisennadel 


Kuhlluftfithrung 
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